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(57) Abstract 

A device for continuous mixing of 
at least two components, such as liquids 
and/or powders. The device comprises a 
first means (8, 15) for joining the com- 
ponents in layers, and a second means (6, 
18) for discharging the joined components 
during simultaneous deformation of a layer 
structure obtained in the joining, to pro- 
vide a homogeneous mixture of compo- 
nents. The device is characterised in that 
the first means (8. 15) comprises a layering 
means (8) and a receiving means (15) rotat- 
able about a longitudinal axis (13) and hav- 
ing a receiving surface (22) which faces the 
layering means (8) and is arranged radially 
outside the same. The layering means (8) 
is adapted to alternately dispose the com- 
ponents in the form of thin layers on the 
receiving surface (22) to form a stratum 
of layer structure, and the receiving means 
(15) is during rotation adapted to support 
said stratum. The present invention also 
relates to a method for continuous mixing 
of at least two components. 
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DEVICE AND METHOD FOR CONTINUOUS MIXING . 

Technical Field 

The present invention relates to a device and a 
method for mixing components, more specifically a device 
for continuous mixing of at least two components, such 
5 as liquids and/or powders, comprising a first means for 
joining the components in layers, and a second means for 
discharging the joined components during simultaneous 
deformation of a layer structure, obtained in the join- 
ing, to provide a homogeneous mixture of components, as 
10 well as a corresponding method for continuous mixing of 
at least two components. 

Background Art 

The most common method of mixing components, such 

15 as liquids and/or powders, is to join the components in 
a vessel and agitate them. This method, however, is not 
suited for continuous mixing, and moreover the mixing 
will be random, thereby making it impossible to ensure 
a homogeneous mixture of components. The result will be 

20 largely dependent on the disposition of the components 
towards mixing . 

According to another method, separate partial flows 
of components are joined to form a common flow, which 
is then subjected to turbulence. This method certainly 

25 admits continuous mixing, but also in this case the mix- 
ing will be random and dependent on the disposition of 
the components towards mixing. 

With a view to solving these problems, a method has 
been developed, which allows continuous and satisfactory 

3 0 mixing of components, and also mixing of components which 
are not disposed to be mixed. According to this method, 
the components are joined in layers, and the thus -joined 
components are then conveyed during deformation of the 
layer structure obtained in connection with the joining. 
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As a result, a continuous and homogeneous mixture of com- 
ponents can be obtained. 

DE 41 28 999 discloses a device which uses the lat- 
ter method. The device allows mixing of two components 
5 and comprises two annular, narrow ducts, one for each 
component. The ducts are arranged opposite each other 
and join each other in a narrow gap. The components are 
supplied through a duct each, at a relatively high pres- 
sure, and are joined in the form of annular layers in the 

10 gap, from where the thus -joined components are conducted 
through one more duct. While flowing in the latter duct, 
the layer structure obtained in joining is deformed, and 
a homogeneous mixture of components is obtained. The 
device allows continuous mixing of components which are 

15 not disposed to be mixed, such as oil and water, the oil 
being supplied at higher pressure than the water to form 
a dispersion. 

However, the device suffers from a number of draw- 
backs. First, the device does not allow mixing of more 

20 than two components. Moreover, the device will not allow 
mixing of anything but liquid components. 

A first object of the present invention therefore is 
to provide a device which allows continuous mixing of two 
or more components, which components can be liquids and/ 

25 or powders. Liquids are intended to comprise also thixo- 
tropic and other viscous materials. 

A second object of the invention is to provide a 
method for continuous mixing of two and more components, 
such as liquids and/or powder. Liquids are again intended 

30 to comprise also thixotropic and other viscous materials. 

Summary of the Invention 

According to the invention, the first object is 
achieved by a device for continuous mixing according to 
35 claim 1. Preferred embodiments of the device are stated 
in claims 2-16. 
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According to the invention, the second object is 
achieved by a method according to claim 17. A preferred 
embodiment of the method is stated in claim 18. 

More specifically, the invention provides a device 
5 for continuous mixing of at least two components, such 
as liquids and/or powders, comprising a first means for 
joining the components in layers, and a second means for 
discharging the joined components during simultaneous 
deformation of a layer structure, obtained in the join- 

10 ing, to provide a homogeneous mixture of components, said 
device being characterised in that the first means com- 
prises a layering means and a receiving means rotatable 
about a longitudinal axis and having a receiving surface 
facing the layering means and being arranged radially 

15 outwardly of the layering means, the layering means being 
adapted to alternately dispose the components in the form 
of thin layers on the receiving surface to form a stratum 
of layer structure, and the receiving means, while rotat- 
ing, being adapted to support said stratum. 

20 The mixing ratio of the components is already deter- 

mined when joining the components, and thus the mixing 
ratio is very easy to control by controlling each flow of 
components to the layering means. 

Furthermore, the number of components is not re- 

25 stricted to two, nor it is necessary for the components 
to be liquid. 

By varying the longitudinal extension of the layers 
of components, i.e. by varying the angular velocity of 
the receiving means relative to the layering means, the 

30 mixing intensity may be varied. A high relative angular 
velocity between the layering means and the receiving 
means results in a high mixing intensity, which allows 
mixing of components which are not disposed to be mixed. 
This allows, for example, continuous mixing of thixotro- 

35 pic components, such as soft whey-cheese and ordinary 
soft cheese, which are not disposed to be mixed. 
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Moreover, continuous mixing of components in various 
phases is allowed, thereby allowing, for example, mixing 
of one component in liquid form and one component in pul- 
verulent form. 

5 Said second means acts as stated above to discharge 

the joined components during simultaneous deformation 
of the layer structure obtained in joining. A method of 
achieving this is to let the second means mechanically 
engage with the layer structure for advancing and for 

10 performing a creasing thereof. The second means can also 
be arranged to conduct the layer structure in a duct 
while flowing turbulently, which also results in creasing 
of the layer structure, thus ensuring a homogeneous mix- 
ture of components . 

15 The layering means can be rotatable about said 

longitudinal axis, and preferably the layering means is 
rotatable with a first angular velocity and the receiv- 
ing means is rotatable with a second angular velocity 
differing from the first angular velocity. Moreover, the 

20 layering means is advantageously rotatable in a direction 
of rotation which is opposite to the direction of rota- 
tion in which the receiving means is rotatable. This 
makes it possible to reach a high relative angular velo- 
city between the layering means and the receiving means, 

2 5 which thus allows mixing of components which are not dis- 
posed to be mixed. 

Preferably, the layering means is rotatable with 
an angular velocity in the range 30-85 rad/s, and the 
receiving means is rotatable with an angular velocity 

30 in the range 30-85 rad/s. 

The layering means may comprise a nozzle for each of 
the components, each nozzle being adapted to dispose thin 
layers of the component supplied thereto on the receiving 
surface . 

35 The layering means can alternatively comprise a 

blade means which is rotatable about said longitudinal 
axis and which during rotation thereof is adapted to 
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engage with the components supplied thereto and subse- 
quently throw them away to dispose thin layers of the 
components on the receiving surface. 

According to a first preferred embodiment of the 
5 invention, the receiving means is adapted to transfer 
the stratum to the second means, and more specifically 
the receiving means may comprise a body having a conical 
interior circumferential surface which is concentrical- 
ly arranged about the longitudinal axis and which thus 

10 encloses the layering means and forms said receiving 
surface, the receiving means, during rotation thereof 
and under the action of centrifugal forces, being adapt- 
ed to conduct said stratum towards the wider end of the 
conical receiving surface, at which end the stratum will 

15 be transferred to the second means. 

In operation of a thus designed device in which the 
wider end of the receiving surface is directed downwards, 
joining of liquid components is allowed. The rotation of 
the receiving means thus causes centrifugal forces which 

20 support the stratum, formed of the components, on the 
receiving surface and at the same time ensure that the 
stratum is continuously conducted towards the wider end 
of the receiving surface to be transferred to the second 
means. One or more components can also be pulverulent. 

25 Preferably, the second means comprises a helical 

duct which encloses the receiving means and has a side 
open towards the receiving means, whereby the stratum 
continuously transferred from the receiving means will be 
collected by said duct. The second means may further com- 

30 prise in unison with the receiving means rotatable dis- 
charge means, and the duct may comprise an outlet con- 
nected thereto, the discharge means being adapted to con- 
vey to the outlet the stratum transferred to the duct 
during deformation of its layer structure. Preferably 

35 each discharge means comprises a vane which is fixed in 
the receiving means and displaceable in the duct and 
which during rotation of the receiving means engages with 
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the stratum transferred to the duct and conveys it during 
creasing thereof towards the outlet . 

According to a second preferred embodiment of the 
inventive device, the second means comprises a scraper 
5 element for scraping off the stratum from the receiving 
surface, and the receiving means is adapted to transfer, 
during rotation, the thus-scraped off stratum to a dis- 
charge unit of the second means. 

Preferably the receiving means comprises a body hav- 

10 ing a cylindrical, interior circumferential surface which 
is concentrically arranged about the longitudinal axis 
and which thus encloses the layering means and forms said 
receiving surface, and the scraper element is arranged 
along the receiving surface to scrape off the stratum, 

15 said deformation of the stratum being performed during 
said scraping off. 

This allows mixing of pulverulent components, the 
stratum formed of the components being supported on the 
receiving surface owing to the centrifugal forces acting 

20 on the stratum by means of the rotation of the receiving 
means . 

The scraper element preferably comprises a helical 
band element which is extended parallel with the longitu- 
dinal axis and which is arranged along the cylindrical 

25 receiving surface, the band element being rotatable with 
a third angular velocity differing from said second angu- 
lar velocity, whereby the stratum formed on the receiving 
surface, during rotation of the receiving means as well 
as the band element, is continuously conveyed to a dis- 

30 charge position, from which the stratum will be transfer- 
red to the discharge unit of the second means. 

Moreover, the present invention provides a method 
for mixing at least two components, comprising the steps 
of joining the components in layers, and subsequently 

3 5 conveying the thus- joined components in such manner that 
a layer structure obtained in the joining is deformed to 
form a homogeneous mixture of components, said method 


WO 00/37164 



PCT/SE99/02385 


7 

being characterised in that the step of joining the 
components comprises the steps of alternately disposing, 
with the aid of a layering means, thin layers of the com- 
ponents on a receiving means radially enclosing the 
5 layering means to form a stratum of layer structure, and 
by rotation of the receiving means supporting the stra- 
tum, the layers in the circumferential direction being 
disposed uniformly on the receiving means in consequence 
of its rotation . 

10 Preferably the receiving means is rotated with a 

first angular velocity and the layering means is rotated 
with an angular velocity differing from the angular velo- 
city of the receiving means, whereby the layering means 
engages with components supplied thereto and throws them 

15 in the form of thin layers to the receiving means. 

A preferred embodiment of the invention will now for 
the purpose of exemplification be described with refe- 
rence to the accompanying Figures. 

2 0 Brief Description of the Drawings 

Fig. 1 is a cross - sectional view of a first embodi- 
ment of a device according to the invention. 

Fig. 2 is a cross-sectional view of the device along 
line A- A in Fig. 1. 
25 Fig. 3 is a cross - sect ional view of a second embodi- 
ment of a device according to the present invention. 

Fig. 4 is a cross - sect ional view of the device along 

line A- A in Fig. 3. 

Fig. 5 is a cross-sectional view of the device along 

30 line B-B in Fig. 3. 

Description of Embodiments 

A device as shown in Figs 1 and 2, to which refe- 
rence is made, for continuous mixing according to a 

3 5 first embodiment of the present invention comprises a 

housing 1, in which a first means for joining components 
in layers and a second means for discharging the joined 
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components during simultaneous deformation of a layer 
structure obtained in the joining are arranged. The first 
means comprises more specifically a layering means and a 
receiving means which are concentrically arranged in the 
5 housing 1. The second means comprises a helical duct 6 
and vane means 18. 

The housing 1 comprises an upper housing portion 
2 and a lower housing portion 3 . The upper housing por- 
tion 2 is open at both ends and has a lower flange 4 . The 

10 lower housing portion 3 is also open at both ends and has 
an upper flange 5. The flanges 4, 5 abut each other and 
form the helical duct 6. An outlet pipe 7 shown in Fig. 2 
is tangentially connected to the duct 6. 

The layering means comprises a layering rotor 8 

15 arranged concentrically in the housing 1 and having a hub 
9, which supports four blades 10 arranged perpendicularly 
to each other. The hub 9 is attached to a first end of a 
first drive shaft 12 which extends along a central longi- 
tudinal axis 13 of the housing 1. A first pulley 14 is 

20 fixed to the second end of the first drive shaft 12. 

The receiving means comprises a receiving rotor 15 
arranged concentrically in the housing 1 and having an 
essentially planar lower part 16 and a conical upper part 
17, the wider end 11 of the upper part 17 being directed 

25 downwards. The upper part 17 is supported by the lower 
part 16 with the aid of the vane means 18 to form an 
annular gap 19 between the two parts 16, 17. The lower 
part 16 is fixed to a first end of a second drive shaft 
20 which is hollow and extends outside the first drive 

30 shaft 12 along the longitudinal axis 13. The second end 

of the second drive shaft 20 supports a second pulley 21. 
The lower part 16 and the second pulley 21 are mounted in 
bearings in the first drive shaft 12 . 

The two pulleys 14, 21 are, via belts (not shown), 

35 connected to drive means (not shown) . 

The receiving rotor 15 is arranged in the housing 1 
in such manner that a conical interior circumferential 
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surface 22 of the receiving rotor 15 radially encloses 
the layering rotor 8 . 

Thus the two rotors 8, 15 are mutually concentric 
and rotatable relative to each other by means of the 
5 first and the second drive shaft 12, 20, respectively. 

Furthermore, the second drive shaft 20 is mounted in 
bearings in the housing 1. Finally a cover 23 with supply 
openings 24, 25 is mounted in the upper side of the upper 
housing portion 2 . 

10 In operation of the device, the layering rotor 8 and 

the receiving rotor 15 are driven with the aid of the 
drive means (not shown) . The rotors 8, 15 are rotated 
with different angular velocities C0i and co 2 , respective- 
ly, and preferably in different directions of rotation P x 

15 and P 2 , respectively. An example of merely exemplifying 
angular velocities co x and co 2 is 30-85 rad/s for each 
rotor 8, 15. However, it will be appreciated that the 
angular velocities C0i and co 2 must be adjusted to the com- 
ponents to be mixed, which means that certain components 

20 may require both lower and higher angular velocities. 

The components to be mixed are supplied to the 
device through the supply openings 24, 25. Suitably 
liquid components are supplied through the narrower sup- 
ply openings 24 and pulverulent components, if any, are 

25 supplied through the wider supply opening 25. 

The components are conducted to a space 26 which is 
defined in the housing 1 and in which the blades 10 of 
the layering rotor 8 are arranged. During rotation, the 
blades 10 will thus engage with the supplied components 

30 and throw thin layers of each component tangentially 

forwards (seen perpendicular to the plane of rotation of 
the layering rotor) . The thin layers will be collected by 
and disposed on the interior circumferential surface 22 
of the receiving rotor 15. The layers will be disposed 

35 essentially alternately and thus form a stratum of layer 
structure . 
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The stratum is supported by the receiving rotor 15 
owing to its rotation. Moreover, the conical design of 
the circumferential surface 22 implies that the centri- 
fugal forces acting on the stratum continuously conduct 
5 the stratum towards the wider end 11 of the circumferen- 
tial surface 22. As the stratum reaches this end 11, it 
will be thrown away through the annular gap 19 and col- 
lected by the helical duct 6. 

The vane means 18 are arranged in the helical duct 

10 6 and rotate in unison with the receiving rotor 15. The 
vane means 18 will thus travel in the same duct 6 and 
engage with the stratum arranged in the duct 6. The stra- 
tum is conveyed by the vane means 18, during simultaneous 
deformation or creasing thereof, to the outlet 7. When 

15 the stratum finally reaches the outlet 7, the stratum 

is consequently worked in such manner that a homogeneous 
mixture of components has been provided. The second 
means, i.e. the duct 6 and the vane means 18, thus serves 
to discharge the stratum having a layer structure while 

20 creasing the same by mechanical engagement. 

If any of the components is a pulverulent compo- 
nent, it is supplied, as described above, through the 
wider supply opening 25. The supply opening 25 is arrang- 
ed essentially centrally in the cover 23. This ensures 

25 that the blades 10 of the layering rotor 8 first dispose 
layers of liquid components, which consequently are sup- 
plied through the smaller and radially externally arrang- 
ed supply openings 24, and subsequently dispose layers 
of the pulverulent component on the circumferential sur- 

30 face 22. This results in wetting of the circumferential 
surface 22, which facilitates the disposing of powder 
layers . 

It will be appreciated that the directions of rota- 
tion Pi, P 2 of the rotors 8, 15 need not necessarily be 
35 opposed. The essential thing is that the requisite rela- 
tive angular velocity between the rotors 8, 15 is achiev- 
ed, the requisite relative angular velocity being depen- 
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dent on the desired mixing intensity. A high relative 
angular velocity results in the layers being extended in 
the longitudinal direction, which results in a high mix- 
ing intensity. 

5 Thanks to the relative angular velocity between the 

rotors 8, 15 the layers of components will be disposed 
uniformly in the circumferential direction on the inte- 
rior circumferential surface 22 of the receiving rotor 
15, even if differences in intensity in the angular 

10 direction should arise in the flow of components from the 
layering rotor 8 . 

Figs 3-5, to which reference is made, illustrate a 
device for continuous mixing according to a second pre- 
ferred embodiment of the present invention. 

15 The device comprises a housing 101, in which a first 

means for joining components in layers and a second means 
for discharging the joined components during simultaneous 
deformation of a layer structure obtained in the joining 
are arranged. The first means comprises more specifically 

20 a layering means and a receiving means. The second means 
comprises a scraper element in the form of a band element 
129. The housing 101 also constitutes part of the second 
means. The housing 101 has supply openings 125 and an 
outlet 107, and the layering means and the receiving 

25 means are concentrically arranged about a longitudinal 
axis 113 in said housing 101. 

The layering means comprises a layering rotor 108 
with two blades 110 which are attached to opposite sides 
of a first end of a first drive shaft 112, which extends 

3 0 along the longitudinal axis 113 and out through the upper 
side 127 of the housing 101. The second end of the drive 
shaft 112 is via a driving assembly (not shown) connected 
to a drive means (not shown) . 

The receiving means comprises a receiving rotor 115 

35 formed of a cylindrical part 117 which is supported by 
a first bottom disc 131. The cylindrical part 117 has 
an interior circumferential surface 122 which radially 
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encloses the blades 110 of the layering rotor 108. The 
cylindrical part 117 further has circumf erent ially dis- 
tributed openings 119 in an area in the vicinity of the 
bottom disc 131, which is clearly to be seen in Fig. 5. 
5 The bottom disc 131 is attached to a first end of a 

second hollow drive shaft 120, which is arranged concen- 
trically with the longitudinal axis 113 and is externally 
mounted in bearings in a bearing part 133 in the under- 
side 128 of the housing 101. The second drive shaft 120 

10 extends through the underside 128 of the housing 101, and 
its second end is via a driving assembly (not shown) con- 
nected to a drive means (not shown) . 

The helical band element 129 extended parallel with 
the longitudinal axis 113 is arranged along the interior 

15 circumferential surface 122 of the cylindrical part 117. 
The band element 129 is supported by struts 130 which 
in turn are fixed to a second bottom disc 116 which is 
attached to a first end of a third drive shaft 132 which 
extends inside the second drive shaft 12 0 along the lon- 

20 gitudinal axis 113. The third drive shaft 132 is exter- 
nally mounted in bearings in the second drive shaft 120, 
and its second end is via a driving assembly (not shown) 
connected to a drive means (not shown) . 

The layering rotor 108, the receiving rotor 115 and 

25 the band element 12 9 are thus concentrically arranged 
about the longitudinal axis 113 and rotatable relative 
to each other. Preferably, the layering rotor 108 is 
rotatable in a first direction of rotation P 10 i while 
the receiving rotor 115 and the band element 129 are 

3 0 rotatable in a second direction of rotation P 102 . Moreover 
the band element 129 is rotatable with an angular velo- 
city co 10 3 differing from the angular velocity co 10 2 of the 
receiving rotor 115. 

In operation of the device, the layering rotor 108 

35 is thus rotated in a first direction of rotation P i0 i with 
a first angular velocity coioi while the receiving rotor 
115 and the band element 129 are rotated in a second 
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direction of rotation P 102 with a second and a third angu- 
lar velocity co 102 / CO103/ respectively. 

Components, for example in pulverulent form, are 
supplied to the device via the supply openings 125, the 
5 blades 110 engaging with the pulverulent components and 
alternately disposing layers of the different components 
on the circumferential surface 122 of the cylindrical 
part 117. As a result, a stratum of layer structure forms 
on said circumferential surface 122. Thanks to the rela- • 

10 tive rotation between the cylindrical part 117 and the 
band element 12 9, the stratum will be scraped off from 
the circumferential surface 122 and conveyed to the area 
of the cylindrical part 117 with openings 119. During 
this conveyance, the layer structure of the stratum will 

15 be deformed or creased to obtain a homogeneous mixture 
of components. As the stratum reaches the openings 119, 
it will be thrown away tangent ially forwards under the 
action of centrifugal forces. The stratum will then be 
collected by the housing 101 and conducted to the out- 

20 let 107, possibly while being continuously deformed or 
creased . 

It will be appreciated that the present invention 
is not restricted to the embodiments illustrated. 


25 some other scraper element. The important thing is that 
the stratum formed on the circumferential surfaces is 


The second means for discharging the joined compo- 
nents during simultaneous deformation of the layer struc- 

30 ture obtained in the joining operates by acting mechani- 
cally on said layer structure, said second means being 
described above with reference to the shown embodiments. 
The vane means 18 in Figs 1 and 2 and the band element 
12 9 in Figs 3 and 4 thus engage with the layer structure 

35 and advance the same during simultaneous creasing. How- 
ever, it will be appreciated that said advancing during 
simultaneous deformation can be carried out in other man- 


For instance, the band element can be replaced by 


transferred to the housir 
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ners . For instance, the second means can be arranged to 
conduct the joined components in a duct while flowing 
turbulently. Also in this case, the layer structure will 
be creased, thus obtaining a homogeneous mixture of com- 
5 ponents. 

Moreover, it is possible to replace the layering 
rotor of the first means with nozzles, which are adapt- 
ed to dispose a layer of components each on the receiving 
rotor. The nozzles can either be stationary or rotatable . 

10 It is also possible to turn the receiving rotor 

described with reference to Figs 1 and 2 in such manner 
that the wider end is directed upwards. The stratum 
applied to the receiving surface of the receiving rotor 
will in any case be conveyed to the wider end because of 

15 the centrifugal forces acting on the stratum. 

It will finally be appreciated that the number of 
blades of the layering rotor may vary. The number of 
layers of components that are disposed on the receiving 
means per revolution of the layering rotor is partly a 

20 function of the number of blades. Thus, the mixing inten- 
sity may be affected by varying the number of blades of 
the layering rotor. 

The embodiments illustrated can consequently be 
modified and changed without departing from the scope 

25 of the invention as defined only by the appended claims. 
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CLAIMS 

1 . A device for continuous mixing of at least two 
5 components, such as liquids and/or powders, comprising 

a first means (8, 15; 108, 115) for joining the com- 
ponents in layers, and 

a second means (6, 18; 101, 129) for discharging 
the joined components during simultaneous deformation of 
10 a layer structure, obtained in the joining, to provide a 
homogeneous mixture of components, 

characterised in that the first means (8, " 
15; 108, 115) comprises 

a layering means (8; 108) and 
15 a receiving means (15; 115) rotatable about a lon- 

gitudinal axis (13; 113) and having a receiving surface 
(22; 122) facing the layering means (8; 108) and arranged 
radially outwardly of the same, 

the layering means (8; 108) being adapted to alter- 
2 0 nately dispose the components in the form of thin layers 
on the receiving surface (22; 122) to form a stratum of 
layer structure, and 

the receiving means (15; 115), while rotating, being 
adapted to support said stratum. 
25 2. A device as claimed in claim 1, charac- 

terised in that also the layering means (8; 108) 
is rotatable about said longitudinal axis (13; 113). 

3. A device as claimed in claim 2, charac- 
terised in that the layering means (8; 108) is 

30 rotatable in a direction of rotation (P i; Pi 0 i) which is 
opposite to the direction of rotation (P 2 ; P102) in which 
the receiving means (15; 115) is rotatable. 

4. A device as claimed in claim 2 or 3, char- 
acterised in that layering means (8; 108) is 

35 rotatable with a first angular velocity (cox; CO101) , and 

the receiving means (15; 115) is rotatable with a second 
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25 


30 


angular velocity (to 2 ; © 102 ) differing from the first angu- 
lar velocity (co i; co 10 i) . 

5. A device as claimed in claim 4, charac- 
terised in that the first angular velocity (co i; 
co 10 i) is in the range 30-85 rad/s. 

6. A device as claimed in claim 4 or 5, char- 
acterised in that the second angular velocity 
(co 2 ; co 10 2) is in the range 30-85 rad/s. 

7. A device as claimed in any one of the preceding 
claims, characterised in that the layering 
means comprises a nozzle for each of the components, each 
nozzle being adapted to dispose thin layers of the compo- 
nent supplied thereto on the receiving surface (22; 122) . 

8. A device as claimed in any one of claims 2-6, 
characterised in that the layering means (8; 
108) comprises a blade means (10; 110) which is rotatable 
about said longitudinal axis (13; 113) and which during 
rotation is adapted to engage with the components sup- 
plied thereto and subsequently throw them away to dispose 
thin layers of the components on the receiving surface 
(22 ; 122) . 

9. A device as claimed in any one of the preceding 
claims, characterised in that the receiving 
means (15) is adapted to transfer the stratum to the 
second means (6, 18) . 

10. A device as claimed in claim 9, charac- 
terised in that the receiving means (15) comprises 
a body (17) having a conical interior circumferential 
surface (22) arranged concentrically about the longitudi- 
nal axis (13) and thus enclosing the layering means (8) 
and forming said receiving surface (22) , the receiving 
means (15) , during rotation and under the action of 
centrifugal forces, being adapted to convey said stratum 
towards the wider end (11) of the conical receiving sur- 
face (22), at which end (11) the stratum will be trans- 
ferred to the second means (6, 18) in consequence of the 
rotation of the receiving means (15) . 
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11. A device as claimed in claim 10, charac- 
terised in that the second means (6, 18) comprises 
a helical duct (6) which encloses the receiving means 
(15) and has a side open towards the receiving means 

5 (15), whereby the stratum continuously transferred from 
the receiving means (15) will be collected by said duct 
(6) . 

12. A device as claimed in claim 11, charac- 
terised in that the second means (6, 18) comprises 

10 in unison with the receiving means (15) rotatable dis- 
charge means (18), and that the duct (16) comprises an 
outlet connected thereto, the discharge means (18) being 
adapted to convey to the outlet (7) the stratum transfer- 
red to the duct (6) during deformation of its layer 

15 structure. 

13. A device as claimed in claim 12, charac- 
terised in that each discharge means (18) comprises 
a vane (18) which is attached to the receiving means (15) 
and displaceable in the duct (6) and which during rota- 

20 tion of the receiving means (15) engages with the stratum 
transferred to the duct (6) and conveys it during simul- 
taneous creasing thereof towards the outlet (7) , 

14. A device as claimed in any one of claims 1-8, 
characterised in that the second means (101, 

25 129) comprises a scraper element (129) for scraping off 
the stratum from the receiving surface (122), and that 
the receiving means (115) is adapted to transfer, during 
rotation thereof, the thus scraped-off stratum to a dis- 
charge unit (101) of the second means (101, 129). 

30 15. A device as claimed in claim 14, charac- 

terised in that the receiving means (115) comprises 
a body (117) having a cylindrical interior circumferen- 
tial surface (122) which is concentrically arranged about 
the longitudinal axis (113) and which thus encloses the 

35 layering means (108) and forms said receiving surface 
(122), and that the scraper element (129) is arranged 
along the receiving surface (122) for scraping off the 
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stratum from the receiving surface (122), said deforma- 
tion of the stratum being provided during said scraping 


16. A device as claimed in claim 15, charac- 
terised in that the scraper element (129) comprises 
a helical band element (129) which is extended parallel 
with the longitudinal axis (113) and which is arranged 
along the cylindrical receiving surface (122), the 
receiving means (115) being rotatable with a second angu- 
lar velocity and the band element (129) being rotatable 
about the longitudinal axis (113) with a third angular 
velocity (coi 03 ) differing from said second angular velo- 
city (CO102) / whereby the stratum formed on the receiving 
surface (122), during rotation of the receiving means 
(122) as well as the band element (129), is continuously 
conveyed to a discharge position (119) from which the 
stratum will be transferred to the discharge unit (101) 
of the second means (101, 129) . 

17. A method for mixing at least two components, 
comprising the steps of 

joining the components in layers, and 
subsequently conveying the thus -joined components 
in such manner that a layer structure obtained in connec- 
tion with the joining is deformed to form a homogeneous 
mixture of components, 

characterised in that 

the step of joining the components comprises the 
steps of 

alternately disposing, with the aid of a layering 
means (8; 108), thin layers of the components on a 
receiving means (15; 115) radially enclosing the layering 
means (8; 108) to form a stratum of layer structure, and 

by rotation of the receiving means (15; 115) sup- 
porting the stratum, 

the layers in the circumferential direction being 
distributed uniformly on the receiving means (15; 115) 
in consequence of its rotation. 


off. 
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18. A method as claimed in claim 17, charac- 
terised by the steps of rotating the layering means 
(8; 108) with a first angular velocity (coi; coioi) , and 
rotating the receiving means (15; 115) with an angular 
5 velocity (co 2 ; co 10 2) differing from the angular velocity 
(cox; co 10 i) of the layering means (8; 108), whereby the 
layering means (8; 108) engages with components supplied 
thereto and throws them in the form of thin layers to the 
receiving means (15; 115) . 
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regional application:* 
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Sweden 


item (2) 
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of the present international application is the receiving Office) identified above as item(s): 
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Convention for the Protection of Industrial Property for which that earlier application was filed (Rule 4.10(b)(ii)). See Supplemental Box. 
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Date (day/month/year) Number Country (or regional Office) 
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ANORDNING OCH METOD FOR KONT I NUERL I G BLANDNING 

Tekni skt omr&de 

Foreliggande uppfinning avser en anordning och. en 
metod for blandning av komponenter, och narmare bestamt 
en anordning for kontinuerlig blandning av atminstone tvS 
5 komponenter, sisom vatskor och/eller pulver, innef attande 
ett forsta organ for sammanforing av komponenterna i 
skiktform och ett andra organ for utrnatning av de samman- 
forda komponenterna under samtidig deformering av en vid 
sammanf oringen erhallen skiktstruktur for Sstadkommande 
10 av en homogen komponentblandning, samt en motsvarande me- 
■ tod for kontinuerlig blandning av Atminstone tv& kompo- 
nenter. 

Uppf inningens bakgrund 


15 s&som vatskor och/eller pulver, ar att sammanf ora kompo- 
nenterna i ett karl och utsatta dem for omroring. Detta 
satt lampar sig emellertid inte for kontinuerlig bland- 
ning, och vidare blir blandningen slumpartad, varigenom 
en homogen komponentblandning inte kan tillf orsakras . Re- 

20 sultatet blir i stor utstrackning beroende pa komponen- 
ternas blandningsbenagenhet . 

Enligt en annan metod sammanf ores ski Ida komponent- 
delfloden till ett gemensamt flode, vilket sedan utsatts 
for turbulens. Detta satt medger visserligen kontinuerlig 

2 5 blandning, men aven har blir blandningen slumpartad och 

beroende av komponenternas blandningsbenagenhet . 

For att losa dessa problem har en metod utvecklats 
som medger kontinuerlig och nojaktig blandning av kompo- 
nenter, och darvid aven blandning av icke blandningsbe- 

3 0 nagna komponenter. Enligt denna metod sammanf ores kompo- 

nenterna i skiktform, och de s&lunda sammanf orda kompo- 
nenterna transporteras sedan vidare under deformering av 
den vid sammanf oringen erhallna skiktstrukturen . Harige- 


Det vanligaste sattet for blandning av komponenter, 
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nom kan en kontinuerlig och homogen komponentblandning 
erh&llas. 

I DE 4 128 999 beskrivs en anordning som anvander 
sig av den sistnamnda metoden. Anordningen medger bland - 
5 ning av tva komponenter och innef attar tvS ringformade, 
smala kanaler, en for varje komponent . Kanalerna ar an- 
ordnade mitt for varandra och mots vid en smal spalt. 
Komponenterna tillfors genom var sin kanal under relativt 
hogt tryck, och sammanfors i form av ringformade skikt i 

10 spalten, varifr&n de pS. sk satt sammanforda komponenterna 
leds vidare genom ytterligare en kanal. Under stromningen 
i den sistnamnda kanalen deformeras den vid sammanf oring- 
en erh&llna skikt strukturen och en homogen komponent- 
blandning istadkommes. Anordningen medger kontinuerlig 

15 blandning av icke blandningsbenagna komponenter, s&som 
exempelvis olja och vatten, varvid oljan tillfors under 
hogre tryck an vattnet for bildande av en dispersion. 

Anordningen uppvisar emellertid ett antal nackdelar. 
For det forsta medger anordningen inte blandning av fler 

2 0 an tva komponenter. Vidare torde anordningen inte medge 
blandning av annat an vatskef ormiga komponenter. 

Ett forsta andamal med foreliggande uppf inning ar 
darfor att astadkomma en anordning som medger kontinuer- 
lig blandning av tva och fler komponenter, vilka kompo- 

2 5 nenter kan vara vatskor och/eller pulver. Vatskor avses 
harvid aven innefatta tixotropa och andra trogflytande 
material . 

Ett andra andamal med uppfinningen ar att Astadkomma 
en metod for kontinuerlig blandning av tva och fler kom- 
30 ponenter, sasom vatskor och/eller pulver. Vatskor avses 
Aterigen innefatta aven tixotropa och andra trogflytande 
material 


Sammanf attning av uppfinningen 

For uppn&ende av det forsta andamalet anvisas enligt 
35 uppfinningen en anordning for kontinuerlig blandning en- 
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ligt krav 1. Foredragna utf dringsf ormer av anordningen 
framg&r av kraven 2-16. 

For uppn&ende av det andra andamSlet anvisas enligt 
uppfinningen en metod enligt krav 17. En foredragen utf 6- 
5 ringsform av metoden framg&r av krav 18. 

Narmare bestamt anvisas enligt uppfinningen en an- 
ordning for kontinuerlig blandning av &tminstone tv& kom- 
ponenter, sisom vatskor och/eller pulver, innefattande 
ett forsta organ for sammanf oring av komponenterna i 

10 skiktform och ett andra organ for utmatning av de samman- 
forda komponenterna under samtidig deformering av en vid 
sammanf oringen erhSllen skiktstruktur for astadkommande 
av en homogen komponentblandning, vilken anordning ar 
kannetecknad av att det forsta organet innefattar ett 

15 skiktlaggningsorgan och ett kring en geometrisk langdaxel 
roterbart mottagningsorgan med en mottagningsyta, som ar 
vand mot och anordnad radiellt utvandigt om skiktlagg- 
ningsorganet, varvid skiktlaggningsorganet ar inrattat 
att vaxelvis forlagga komponenterna i form av tunna skikt 

2 0 pa mottagningsytan for bildande av ett lager med skikt- 
struktur och varvid mottagningsorganet under rotation 
darav ar inrattat for uppbarande av namnda lager. 

Blandningsf orhallandet mellan komponenterna bestams 
redan vid sammanf oringen av komponenterna, och saledes ar 

2 5 blandningsf orh&llandet mycket enkelt att styra genom 

styrning av respektive komponent f lode till skiktlagg- 
ningsorganet . 

Dessutom ar antalet komponenter inte begransat till 
tv£, och ej heller erfordras att komponenterna ar vatske- 

3 0 formiga. 

Genom variering av komponentskiktens utdragning i 
langsled, dvs genom variering av mottagningsorganets vin- 
kelhastighet relativt skiktlaggningsorganet, kan bland- 
ningsintensiteten varieras . En hog relativ vinkelhast ig- 
35 het mellan skiktlaggningsorganet och mottagningsorganet 
Sstadkommer en hog blandningsintensitet , vilket medger 
blandning av komponenter som inte ar blandningsbenagna . 
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Harigenom medges exempelvis kontinuerlig blandning av 
tixotropa . komponenter , s&som messmor och mjukost, vilka 
komponenter icke ar blandningsbenagna. 

Vidare medges kontinuerlig blandning av komponenter 
5 i olika faser, varigenom exempelvis blandning av en kom- 
ponent i vatskeform och en komponent i pulverform medges. 

Namnda andra organ verkar scisom ovan anges for ut- 
matning av de sammanforda komponent erna under samtidig 
deformering av den vid sammanf oringen erhallna skikt- 

10 strukturen. Ett satt att astadkomma detta ar att l&ta det 
andra organet mekaniskt ingripa med skiktstrukturen for 
frammatning samt for listadkommande av en hopskrynkling av 
densamma . Det andra organet kan ocksS vara anordnat att 
leda fram skiktstrukturen i en kanal under turbulent 

15 stromning, vilket ocksS. resulterar i en hopskrynkling av 
skiktstrukturen, vilket tillf orsakrar en homogen kompo- 
nentblandning . 

Skiktlaggningsorganet kan vara roterbart kring namn- 
da geometriska langdaxel, och f oretradesvis ar skiktlagg- 

2 0 ningsorganet roterbart med en forsta vinkelhastighet och 
ar mottagningsorganet roterbart med en andra, frkn den 
forsta vinkelhastigheten skild vinkelhastighet. Vidare ar 
skiktlaggningsorganet fordelaktigt roterbart i en rota- 
tionsriktning som ar motsatt den rotationsrikting, i vil- 

25 ken mottagningsorganet ar roterbart. Harigenom kan en hog 
relativ vinkelhastighet mellan skiktlaggningsorganet och 
mottagningsorganet astadkommas, vilket siledes medger 
blandning av icke blandningsbenagna komponenter. 

Foretradesvis ar skiktlaggningsorganet roterbart med 

30 en vinkelhastighet inom intervallet 30-85 rad/s och ar 

mottagningsorganet roterbart med en vinkelhastighet inom 
intervallet 30-85 rad/s. 

Skiktlaggningsorganet kan innefatta ett munstycke 
for var och en av komponent erna, varvid varje munstycke 

35 ar inrattat att forlagga tunna skikt av den dartill till- 
forda komponenten pa mottagningsytan . 
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Skiktlaggningsorganet kan alternativt innefatta ett 
kring namnda geometriska langdaxel roterbart vingorgan, 
vilket under rotation darav ar inrattat att ingripa med 
de dartill tillforda komponenterna och darefter slunga i 
5 vag dem for att forlagga tunna skikt av komponenterna p§. 
mottagningsytan . 

Enligt en forsta foredragen utf oringsf orm av uppfin- 
ningen ar mottagningsorganet inrattat for overforing av 
lagret till det andra organet, och narmare bestamt kan 

10 mottagningsorganet innefatta en kropp med en koniskt ut- 
formad och koncentriskt kring den geometriska langdaxeln 
anordnad inre mantelyta, som s&ledes omsluter skiktlagg- 
ningsorganet och bildar namnda mottagningsyta, varvid 
mottagningsorganet under rotation darav och under inver- 

15 kan av centrif ugalkraf ter ar inrattat att fora namnda la- 
ger mot den bredare anden hos den koniskt utformade mott- 
agningsytan, vid vilken ande lagret blir overfort till 
det andra organet . 

Under anvandning av en s&lunda utformad anordning 

2 0 dar namnda bredare ande hos mottagningsytan ar vand ned&t 
medges sammanforing av vatskef ormiga komponenter. Mottag- 
ningsorganets rotation ger harvid upphov till centrifu- 
galkrafter, vilka bar upp det av komponenterna bildade 
lagret pa mottagningsytan och samtidigt tillser att lag- 

2 5 ret kontinuerligt fors mot den bredare anden hos mottag- 
ningsytan for overforing till det andra organet. Ncigon 
eller nagra komponenter kan harvid ocksS vara i pulver- 
f orm. 

Foretradesvis innefattar det andra organet en snack- 
30 formad kanal, som omsluter mottagningsorganet och uppvi- 
sar en mot mottagningsorganet oppen sida, varigenom det 
fr&n mottagningsorganet kontinuerligt overforda lagret 
blir uppf&ngat av namnda kanal. Det andra organet kan vi- 
dare innefatta unisont med mottagningsorganet roterbara 
35 utmatningsorgan och kanalen kan innefatta ett dartill an- 
slutet utlopp, varvid utmatningsorganen ar inrattade att 
transportera det till kanalen overforda lagret under de- 


• * 
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formering av dess skiktstruktur till utloppet. Foretra- 
desvis innefattar varje utmatningsorgan en i mottagnings- 
organet fast och i kanalen f 6rf lyttningsbar skovel, vil- 
ken under rotation av mottagningsorganet ingriper med det 
5 till kanalen overforda lagret och transporterar det under 
samtidig hop skryrik ling darav mot utloppet. 

Enligt en andra foredragen utf oringsf orm av anord- 
ningen enligt uppf inningen innefattar det andra organet 
ett avskrapningselement for avskrapning av lagret fr&n 

10 mottagningsytan, och mottagningsorganet ar inrattat att 

under rotation darav overfora det s&lunda avskrapade lag- 
ret till en utmatningsenhet hos det andra organet. 

Foretradesvis innefattar mottagningsorganet en kropp 
med en cylindriskt utformad och koncentriskt kring den 

15 geometriska langdaxeln anordnad inre mantelyta, som s&le- 
des omsluter skiktlaggningsorganet och bildar namnda mot- 
tagningsyta, och ar avskrapningselementet anordnat utmed ' 
mottagningsytan for avskrapning av lagret, varvid namnda 
deformering av lagret &stadkommes under namnda avskrap- 

2 0 ning. 

Harigenom medges blandning av pulverkomponenter, 
varvid de av komponenterna bildade lagret ar uppburet pk 
mottagningsytan tack vare de pk lagret genom mottagnings- 
organets rotation verkande centrif ugalkraf terna . 

25 Avskrapningselementet innefattar foretradesvis ett 

parallellt med den geometriska langdaxeln utstrackt 
skruvlinjef ormat bandelement, som ar anordnat utmed den 
cylindriskt utformade mottagningsytan, varvid bandelemen- 
tet ar roterbart med en tredje, frin namnda andra vinkel- 

30 hastighet skild vinkelhastighet , varigenom det pk mottag- 
ningsytan bildade lagret under rotation av s&val mottag- 
ningsorganet som bandelementet kontinuerligt transporte- 
rs till ett utmatningslage, varifran lagret blir over- 
fort till utmatningsenheten hos det andra organet. 

35 Vidare anvisas enligt foreliggande uppfinning en me- 

tod for blandning av Stminstone tvli komponenter, innefat- 
tande Stgarderna att i skiktform sammanfora komponenterna 
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och att darefter s& transpbrtera de s&lunda sammanf orda 
komponenterna att en vid sammanf oringen erh&llen skikt - 
struktur deformeras for bildande av en homogen komponent- 
blandning, vilken me tod ar kannetecknad av att Atgarden 
att sammanfora komponenterna innefattar stegen att me- 
delst ett skiktlaggningsorgan vaxelvis forlagga tunna 
skikt av komponenterna pk ett skiktlaggningsorganet radi- 
ellt omslutande mottagningsorgan for bildande av ett la- 
ger med skiktstruktur och att genom rotation av mottag- 
ningsorganet bara upp lagret, varvid skikten i omkretsled 
forlaggs jamnt p& mottagningsorganet som en foljd av dess 
rotation. 

Foretradesvis roteras mottagningsorganet med en for- 
sta vinkelhastighet och roteras skiktlaggningsorganet med 
en frin mottagningsorganets vinkelhastighet skild vinkel- 
hastighet, varigenom skiktlaggningsorganet ingriper med 
dart ill til If orda komponenter och slungar dem i form av 
tunna skikt till mottagningsorganet. 

En foredragen utf oringsf orm av uppfinningen kommer 
nu i exemplif ierande syfte att beskrivas under hanvisning 
till de medfoljande figurerna. 

Kort beskrivning av ritninqarna 

Fig 1 visar en tvarsnittsvy av en forsta utforings- 
form av en anordning enligt foreliggande uppf inning. 

Fig 2 visar en tvarsnittsvy av anordningen langs 
linjen A-A i fig 1. 

Fig 3' visar en tvarsnittsvy av en andra utforings- 
form av en anordning enligt foreliggande uppf inning. 

Fig 4 visar en tvarsnittsvy av anordningen langs 
linjen A-A i fig 3. 

Fig 5 visar en tvarsnittsvy av anordningen langs 
linjen B-B i fig 3. 

Beskrivning av ut f oringsexempel 

En i fig 1 och 2, vartill hanvisas, visad anordning 
for kontinuerlig blandning i enlighet med en forsta fore- 
dragen utf oringsf orm av foreliggande uppfinning innefat- 
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tar ett hus 1, i vilket ett forsta organ for sammanf oring 
av komponenter i skiktform och ett andra organ for utmat- 
ning av de sammanf orda komponenterna under samtidig de- 
formering av en vid sammanf oringen erh&llen skiktstruktur 
5 ar anordnade. Det forsta organet innefattar narmare be- 
stamt ett skiktlaggningsorgan och ett mottagningsorgan, 
vilka ar koncentriskt anordnade i huset 1. Det andra or- 
ganet innefattar en snackformad kanal 6 och skovelorgan 


husdel 3 . Den ovre husdelen 2 ar oppen i bagge andar samt 
uppvisar en nedre flans 4. Den undre husdelen 3 ar likasS. 
oppen i bagge andar samt uppvisar en ovre flans 5. Flan- 
sarna 4, 5 ar anordnade mot varandra och bildar den 

15 snackformade kanalen 6. Ett i fig 2 visat utloppsror 7 ar 
tangentiellt anslutet till namnda kanal 6 . 

Skiktlaggningsorganet innefattar en koncentriskt i 
huset 1 anordnad skiktlaggningsrotor 8 med ett nav 9 , som 
bar upp fyra, vinkelratt mot varandra anordnade vingar 

2 0 10 . Navet 9 ar fast i en forsta ande hos en forsta driv- 
axel 12, som stracker sig utmed en central geometriskt 
langdaxel 13 hos huset 1 . En forsta remskiva 14 ar fast i 
den forsta drivaxelns 12 andra ande. 


25 set 1 anordnad mottagningsrotor 15 med en vasentligen 

plan underdel 16 och en koniskt utformad ovandel 17, var- 
vid ovandel ens 17 bredare ande 11 ar vand nedat . Oy ande - 
len 17 ar uppburen av underdelen 16 medelst skovelorganen 
18 for bildande av en ringformad spalt 19 mellan de bada 

30 delarna 16 , 17 . Underdelen 16 ar fast i en forsta ande 
hos en andra drivaxel 20, vilken ar ihalig och stracker 
sig utvandigt om den forsta drivaxeln 12 utmed den geo- 
metriska langdaxeln 13. Den andra anden hos den andra 
drivaxeln 20 uppbar en andra remskiva 21. Underdelen 16 

3 5 och den andra remskivan 21 ar lagrade i den forsta driv- 
axeln 12 . 


18. 


10 


Huset 1 innefattar en ovre husdel 2 och en undre 


Mottagningsorganet innefattar en koncentriskt i hu- 
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De b&da remskivorna 14, 21 ar via ej visade remmar 
forbundna med ej visade drivorgan. 

Mottagningsrotorn 15 ar sli anordnad i huset 1 att en 
koniskt utformad invandig mantelyta 22 hos mottagningsro- 
5 torn 15 i radiell riktning omsluter skiktlaggningsrotorn 
8. 

De b&da rotorerna 8, 15 ar s^ledes inbordes koncent- 
riska och roterbara relativt varandra medelst den forsta 
respektive den andra drivaxeln 12, 20. 

10 Vidare ar den andra drivaxeln 20 lagrad i huset 1. 

Slutligen ar ett lock 23 med tillf orseloppningar 24, 25 
monterat i den ovre husdelens 2 ovansida. 

Under drift av anordningen drivs skiktlaggningsro- 
torn 8 och mottagningsrotorn 15 medelst de ej visade 

15 drivorganen. Rotorerna 8, 15 roteras med skilda vinkel- 
hastigheter co 1 respektive oo 2 och f oretradesvis i skilda 
rotationsriktningar P x respektive P 2 . Exempel pk endast 
exemplif ierande vinkelhastigheter respektive co 2 ar 30- 
85 rad/s for varje rotor 8, 15. Det inses emellertid att 

2 0 vinkelhastigheterna <o 1 respektive co 2 m&ste anpassas till 
de komponenter som skall blandas, varfor vissa komponen- 
ter kan erfordra Scival lagre som hogre vinkelhastigheter. 

De komponenter som skall blandas tillfors anordning- 
en via tillf orseloppningarna 24, 25. Harvid tillfors 

2 5 lampligen komponenter i vatskeform via de smalare till- 

f orseloppningarna 24 och eventuella komponenter i pulver- 
form via den bredare tillf orseloppningen 25 

Komponenterna leds till ett i huset 1 avgransat ut- 
rymme 26, i vilket vingarna 10 hos skiktlaggningsrotorn 8 

30 ar anordnade . Nar vingarna 10 roteras kommer de sSledes 

att ingripa med de tillforda komponenterna och kasta tun- 
na skikt av varje komponent i tangent iell framit riktning 
(sett vinkelratt mot skiktlaggningsrotorns rotations- 
plan) . De tunna skikten kommer att fangas upp av och for- 

35 laggas pa mottagningsrotorns 15 invandiga mantelyta 22. 

Skikten kommer att forlaggas vasentligen vaxelvis och sa- 
ledes bilda ett lager med skiktstruktur . 
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Lagret bars upp av mottagningsrotorn 15 tack vare 
dess rotation. Vidare medfor den koniska utf ormningen av 
mantelytan 22 att de pk lagret verkande centrif ugalkraf - 
terna kontinuerligt leder lagret mot den bredare anden 11 
5 hos mantelytan 22 . Nar lagret nkr denna ande 11 kommer 
det att kastas i vag ut genom den ringformade spalten 19 
och darvid uppf&ngas av den snackformade kanalen 6. 

Skovelorganen 18 ar anordnade i den snackformade ka- 
nalen 6 och roterar unisont med mottagningsrotorn 15. 

10 Skovelorganen 18 kommer s&ledes att fardas i namnda kanal 
6 och darvid ingripa med det i kanalen 6 anbringade lag- 
ret. Lagret transporteras av skovelorganen 18 under sam- 
tidig deformering eller hopskrynkling darav till utloppet 
7. Nar lagret slutligen nar utloppet 7 ar foljaktligen 

15 lagret sa bearbetat att en homogen komponentblandning har 
astadkommits . Det andra organet, dvs kanalen 6 och sko- 
velorganen 18, verkar s&lunda for utmatning av lagret med 
skiktstruktur under hopskrynkling av detsamma genom meka- 
niskt ingrepp. 

2 0 For det fall att nagon komponent ar en pulverkompo- 

nent, tillfors den sa som tidigare beskrivits genom den 
bredare tillf orseloppningen 25. Denna tillf orseloppning 
25 ar anordnad vasentligen centralt i locket 23. Harige- 
nom tillf orsakras att vingarna 10 hos skiktlaggningsro- 
25 torn 8 forst forlagger skikt av vatskekomponenter # vilka 
foljaktligen tillfors via de mindre och radiellt utvan- 
digt anordnade tillf orseloppningarna 24 , och darefter 
skikt av pulverkomponenten pa mantelytan 22 . Harigenom 
astadkommes en vatning av mantelytan 22, vilket underlat- 

3 0 tar f orlaggningen av pulverskikt . 

Det inses att rotorernas 8, 15 rotationsriktningar 
P lf P 2 inte med nodvandighet behover vara motriktade. Det 
vasentliga ar att den erforderliga relativa vinkelhastig- 
heten mellan rotorerna 8, 15 uppn&s, varvid den erforder- 
35 liga relativa vinkelhastigheten ar avhangig den efter- 
stravade blandningsintensiteten . En hog relativ vinkel- 
hastighet medfor att skikten blir utdragna i langsled, 
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vilket medfor att en hog blandningsintensitet &stadkom- 
mes . 

Tack vare den relativa vinkelhastigheten mellan ro- 
torerna 8, 15 kommer komponentskikten att forlaggas jamnt 
5 i omkretsled pk mottagningsrotorns 15 invandiga mantelyta 
22, aven om intensitetsskillnader i vinkelled skulle fo- 
religga hos komponentf lodet fr&n skiktlaggningsrotorn 8. 

I fig 3-5, vartill hanvisas, visas en anordning for 
kontinuerlig blandning enligt en andra foredragen utfo- 

10 rings form av foreliggande uppf inning. 

Anordningen innef attar ett hus 101, i vilket ett 
forsta organ for sammanf or ing av komponenter i skiktform 
och ett andra organ for utmatning av de sammanf orda kom- 
ponenterna under samtidig deformering av en vid sammanfo- 

15 ringen erh&llen skiktstruktur ar anordnade . Det forsta 

organet innefattar narmare bestamt ett skiktlaggningsor- 
gan och ett mottagningsorgan . Det andra organet innefat- 
tar ett avskrapningselement i form av ett bandelement 
129. Huset 101 utgor aven del av det andra organet. Huset 

20 101 uppvisar tillf orseloppningar 125 och ett utlopp 107 
och skiktlaggningsorganet och mottagnirigsorganet ar kon- 
centriskt anordnade kring en geometrisk langdaxel 113 i 
namnda hu s 101. 

Skiktlaggningsorganet innefattar en skiktlaggnings- 

25 rotor 108 med tva vingar 110, vilka ar fasta pa motst&en- 
de sidor hos en forsta ande hos en forsta drivaxel 112, 
vilken stracker sig utmed den geometriska langdaxeln 113 
och ut genom husets 101 ovansida 127. Drivaxelns 112 
andra ande ar via ett ej visat drivarrangemang forbunden 

3 0 med ett ej visat drivorgan. 

Mottagningsorganet innefattar en mottagningsrotor 
115, som ar bildad av en cylinderdel 117, som ar uppburen 
av en forsta bottenskiva 131. Cylinderdelen 117 uppvisar 
en invandig mantelyta 122, som i radiell riktning omslu- 

35 ter vingarna 110 hos skiktlaggningsrotorn 108. Cylinder- 
delen 117 uppvisar vidare i omkretsled fordelade oppning- 
ar 119 i ett i angransning till bottenskivan 131 befint- 
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ligt omride, vilket klart framg&r av fig 5. Bottenskivan 
131 ar fast i en forsta ande hos en andra ih&lig drivaxel 
12 0, vilken ar anordnad koncentriskt med den geometriska 
langdaxeln 113 och ar utvandigt lagrad i en lagerdel 133 
5 i husets 101 undersida 128. Den andra drivaxlen 120 

stracker sig ut genom husets 101 undersida 128 och dess 
andra ande ar via ett ej visat drivarrangemang forbunden 
med ett ej visat drivorgan. 

Det parallellt med den geometriska langdaxeln 113 

10 utstrackta skruvlinj ef ormade bandelementet 129 ar anord- 
nat utmed den invandiga mantelytan 122 hos cylinderdelen 
117. Bandelementet 129 ar uppburet av stag 130, vilka i 
sin tur ar fasta i en andra bottenskiva 116, som ar fast 
i en forsta ande hos en tredje drivaxel 132, som stracker 

15 sig inuti den andra drivaxeln 12 0 utmed den geometriska 
langdaxeln 113. Den tredje drivaxeln 132 ar utvandigt 
lagrad i den andra drivaxeln 12 0, och dess andra ande ar 
via ett ej visat drivarrangemang forbunden med ett ej vi- 
sat drivorgan. 

20 Skiktlaggningsrotorn 108, mottagningsrotorn 115 och 

bandelementet 12 9 ar s&ledes koncentriskt anordnade kring 
den geometriska langdaxeln 113 och inbordes roterbara. 
Foretradesvis ar skiktlaggningsrotorn 108 roterbar i en 
forsta rotationsrikting P 101 under det att mottagningsro- 

25 torn 115 och bandelementet 129 ar roterbara i en andra 

rotationsriktning P 102 . Vidare ar bandelementet 129 roter- 
bart med en frSn mottagningsrotorns 115 vinkelhastighet 
co 102 skild vinkelhastighet co 103 . 

Under drift av anordningen roteras s&ledes skikt- 

30 laggningsrotorn 108 i en forsta rotationsriktning P 101 med 
en forsta vinkelhastighet co 101 under det att mottagnings- 
rotorn 115 och bandelementet 129 roteras i en andra rota- 
tionsriktning P 102 med en andra respektive en tredje vin- 
kelhastighet co 102 , g> 103 . 

35 Komponenter i exempelvis pulverform tillfors anord- 

ningen via tillf orseloppningarna 125, varvid vingarna 110 
ingriper med pulverkomponenterna och vaxelvis forlagger 
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skikt av de olika komponenterna pk cylinderdelens 117 
mantelyta 122 . Harigenom bildas ett lager med skiktstruk- 
tur pk namnda mantelyta 122. Tack vare den relativa rota- 
tionen mellan cylinderdelen 117 och bandelementet 129 
kommer lagret att skrapas av fr&n mantelytan 122 och 
transporteras till cylinderdelens 117 omrSde med oppning- 
ar 119. Under namnda transport kommer lagrets skiktstruk- 
tur att deformeras eller hopskrynklas for erh&llande av 
en homogen komponentblandning . Nar lagret nkr oppningarna 
119, kommer det att genom inverkan av centrif ugalkraf ter 
kastas i vag i tangentiell f ram&triktning . Lagret kommer 
darefter att uppf&ngas av huset 101 och ledas vidare till 
utloppet 107, eventuellt under fortsatt deformering eller 
hopskrynkl ing darav . 

Det inses att foreliggande uppf inning inte ar be- 
gransad till de visade utf dringsf ormerna . 

Exempelvis kan bandelementet ersattas av nagot annat 
avskrapningselement . Det vasentliga ar att det pk mantel - 
ytan bildade lagret overfors till huset och dess utlopp. 

Det andra organet for utmatning av de sammanforda 
komponenterna under samtidig deformering av den vid sam- 
manforingen erh&llna skiktstrukturen, vilket andra organ 
beskrivits ovan under hanvisning till de visade utfo- 
ringsf ormerna, verkar genom mekanisk pSverkan av namnda 
skikt struktur. Skovelorganen 18 i fig 1 och 2 samt band- 
elementet 12 9 i fig 3 och 4 ingriper s&lunda med skikt - 
strukturen och matar f ram densamma under samtidig hop- 
skrynkl ing . Det inses emellertid att namnda matning under 
samtidig deformering kan Sstadkommas pk andra satt . Det 
andra organet kan exempelvis vara anordnat att leda fram 
de sammanforda komponenterna i en kanal under turbulent 
stromning. Aven har Sstadkommes en hopskrynkling av 
skiktstrukturen, varigenom en homogen komponentblandning 
erhalles. 

Vidare ar det mojligt att ersatta skiktlaggningsro- 
torn hos det fdrsta organet med munstycken, vilka ar in- 
rattade att forlagga var sitt komponentskikt pk mottag- 
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ningsrotorn. Munstyckena kan antingen vara stationara el- 
ler roterbara. 

Det ar ocksli mojligt att vanda den med hanvisning 
till fig 1 och 2 beskrivna mottagningsrotorn sk att den 
bredare anden vands uppat . Det pk mottagningsrotorns mot- 
tagningsyta p&forda lagret kommer likval att transport e- 
ras till den bredare anden som en foljd av centrifugal - 
krafternas p£verkan p^ lagret. 

Slutligen inses att antalet vingar hos skiktlagg- 
ningsrotorn kan variera. Antalet komponentskikt som for- 
laggs pk mottagningsorganet per varv hos skiktlaggnings- 
rotorn ar delvis en funktion av antalet vingar. S&ledes 
kan blandningsintensiteten pSverkas genom variering av 
antalet vingar hos skiktlaggningsrotorn . 

De visade utf oringsf ormerna kan foljaktligen modifi- 
eras och andras utan att man awiker fr&n uppf inningens 
omfattning, som definieras endast av de bifogade kraven. 
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PATENTKRAV 


1 . Anordning for kontinuerlig blandning av Stminsto- 
ne tvk komponenter, sSsom vatskor och/eller pulver, inne- 
f attande 

5 ett forsta organ (8, 15; 108, 115) for sammanf oring 

av komponenterna i skiktform och 

ett andra organ (6, 18; 101, 12 9) for utmatning av 
de sammanf orda komponenterna under samtidig def ormering 
av en vid sammanf oringen erhallen skiktstruktur for 
10 Sstadkommande av en homogen komponentblandning, 

kannetecknad av att det forsta organet 
(8, 15; 108, 115) innef attar 

ett skiktlaggningsorgan (8 ; 108 ) och 
ett kring en geometrisk langdaxel (13; 113) roter- 
15 bart mottagningsorgan (15; 115) med en mottagningsyta 

(22; 122), som ar vand mot och anordnad radiellt utvan- 
digt om skiktlaggningsorganet (8 ; 108) , 

varvid skiktlaggningsorganet (8; 108) ar inrattat 
att vaxelvis forlagga komponenterna i form av tunna skikt 
20 pa mottagningsytan (22; 122) for bildande av ett lager 
med skiktstruktur och 

varvid mottagningsorganet (15; 115) under rotation 
darav ar inrattat for uppbarande av namnda lager. 

2. Anordning enligt krav 1, kannetecknad 
25 av att aven skiktlaggningsorganet (8; 108) ar roterbart 

kring namnda geometriska langdaxel (13 ; 113) . 

3 . Anordning enligt krav 2, kannetecknad 
av att skiktlaggningsorganet (8; 108) ar roterbart i en 
rotationsriktning (P x ; P 10 i) som ar motsatt den rotations- 

30 rikting (P 2 ; P 102 ) / i vilken mottagningsorganet (15; 115) 
ar roterbart . 

4. Anordning enligt krav 2 eller 3, kan- 
netecknad av skiktlaggningsorganet (8; 108) ar ro- 
terbart med en forsta vinkelhastighet co 101 ) och mott- 

3 5 agningsorganet (15; 115) ar roterbart med en andra , f ran 
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den forsta vinkelhastigheten {(d x ; co 101 ) skild vinkelhas- 
tighet (co 2 ; ca 102 ) . 

5. Anordning enligt krav 4, kannetecknad 
av att den forsta vinkelhastigheten (co x ; co 101 ) ar inom in- 

5 tervallet 30-85 rad/s 

6. Anordning enligt krav 4 eller 5, kan- 
netecknad av att den andra vinkelhastigheten 
(co 2 ; oo 102 ) ar inom interval let 30-85 rad/s. 

7. Anordning enligt n&got av de foreg&ende kraven, 
10 kannetecknad av skiktlaggningsorganet innef at- 
tar ett munstycke for var och en av komponenterna, varvid 
varje munstycke ar inrattat att forlagga tunna skikt av 
den dartill tillforda komponenten pk mottagningsytan 

(22 ; 122) . 

15 8. Anordning enligt n&got av kraven 2-6, kan- 

netecknad av att skiktlaggningsorganet (8; 108) 
innef attar ett kring namnda geometriska langdaxel (13; 
113) roterbart vingorgan (10; 110) , vilket under rotation 
darav ar inrattat att ingripa med de dartill tillforda 

2 0 komponenterna och darefter slunga i vag dem for forlagg- 

ning av tunna skikt av komponenterna p& mottagningsytan 
(22; 122) . 

9. Anordning enligt nSgot av de foregaende kraven, 
kannetecknad av att mottagningsorganet (15) ar 

25 inrattat for overforing av lagret till det andra organet 
(6, 18) . 

10 . Anordning enligt krav 9, kannetecknad 
av att mottagningsorganet (15) innef attar en kropp (17) 
med en koniskt utformad och koncentriskt kring den geo- 

3 0 metriska langdaxeln (13) anordnad inre mantelyta (22) , 

som saledes omsluter skiktlaggningsorganet (8) och bildar 
namnda mottagningsyta (22) , varvid mottagningsorganet 

(15) under rotation darav och under inverkan av centrifu- 
galkrafter ar inrattat att fora namnda lager mot den bre- 
3 5 dare anden (11) hos den koniskt utformade mottagningsytan 

(22) , vid vilken ande (11) lagret blir overfort till det 
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andra organet (6, 18) som en foljd av mottagningsorganets 
(15) rotation. 

11. Anordning enligt krav 10, kannetecknad 
av att det andra organet (6, 18) innef attar en snackfor- 
mad kanal (6) , som omsluter mottagningsorganet (15) och 
uppvisar en mot mottagningsorganet (15) oppen sida, var- 
igenom det fr&n mottagningsorganet (15) kont inuerligt 
overforda lagret blir uppfcingat av namnda kanal (6) . 

12. Anordning enligt krav 11, kannetecknad 
av att det andra organet (6, 18) innef attar unisont med 
mottagningsorganet (15) roterbara utmatningsorgan (18) 
och att kanalen (6) innefattar ett dartill anslutet ut- 
lopp (7) , varvid utmatningsorganen (18) ar inrattade att 
transportera det till kanalen (6) overforda lagret under 
deformering av dess skiktstruktur till utloppet (7) . 

13. Anordning enligt krav 12 , kannetecknad 
av att varje utmatningsorgan (18) innefattar en i mottag- 
ningsorganet (15) fast och i kanalen (6) f 6rf lyttningsbar 
skovel (18) , vilken under rotation av mottagningsorganet 
(15) ingriper med det till kanalen (6) overforda lagret 
och transport erar det under samtidig hopskrynkling darav 
mot utloppet (7) . 

14. Anordning enligt nagot av kraven 1-8, kan- 
netecknad av att det andra organet (101, 129) in- 
nefattar ett avskrapningselement (12 9) for avskrapning av 
lagret fran mottagningsytan (122) och att mottagningsor- 
ganet (115) ar inrattat att under rotation darav overfora 
det salunda avskrapade lagret till en utmatningsenhet 
(101) hos det andra organet (101, 129) . 

15. Anordning enligt krav 14, kannetecknad 
av att mottagningsorganet (115) innefattar en kropp (117) 
med en cylindriskt utformad och koncentriskt kring den 
geometriska langdaxeln (113) anordnad inre mantelyta 
(122) , som saledes omsluter skiktlaggningsorganet (108) 
och bildar namnda mottagningsyta (122), och att avskrap- 
ningselementet (12 9) ar anordnat utmed mottagningsytan 
(122) for avskrapning av lagret frin mottagningsytan 
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(122) , varvid namnda deformering av lagret istadkommes 
under namnda avskrapning. 

16. Anordning enligt krav 15, kannetecknad 
av att avskrapningselementet (129) innefattar ett paral- 

5 lei It med den geometriska langdaxeln (113) utstrackt 

skruvlinjeformat bandelement (12 9) , som ar anordnat utmed 
den cylindriskt utformade mottagningsytan (122) , varvid 
mottagningsorganet (115) ar roterbart med en andra vin- 
kelhastighet och varvid bandelementet (129) ar roterbart 

10 kring den geometriska langdaxeln (113) med en tredje, 

fr&n namnda andra vinkelhastighet (a> 102 ) skild vinkelhas- 
tighet (a> 103 ) , varigenom det pk mottagningsytan (122) bil- 
dade lagret under rotation av s&val mottagningsorganet 
(122) som bandelementet (12 9) kontinuerligt transporteras 

15 till ett utmatningslage (119) , varifrim lagret blir over- 
fort till utmatningsenheten (101) hos det andra organet 
(101, 129) . 

17. Metod for blandning av cLtminstone tv& komponen- 
ter, innefattande Stgarderna 

2 0 att i skiktform sammanfora komponenterna och 

att darefter sk transportera de s&lunda sammanforda 
komponenterna att en vid sammanf oririgen erh&llen skikt- 
struktur deformeras for bildande av en homogen komponent- 
blandning, 
25 kannetecknad av att 

atgarden att sammanfora komponenterna innefattar 
stegen 

att medelst ett skiktlaggningsorgan (8; 108) vaxel- 
vis forlagga tunna skikt av komponenterna pk ett skikt- 
30 laggningsorganet (8; 108) radiellt omslutande mottag- 

ningsorgan (15; 115) for bildande av ett lager med skikt- 
struktur och 

att genom rotation av mottagningsorganet (15; 115) 
bara upp lagret, 

3 5 varvid skikten i omkretsled fordelas jamnt pk mott- 

agningsorganet (15; 115) som en foljd av dess rotation. 


19 


16,12.1999 


18. Me tod enligt krav 17, kannetecknad av 
£tgarden att rotera skiktlaggningsorganet (8; 108) med en 
forsta vinkelhastighet co 101 ) och att rotera mottag- 

ningsorganet (15 ; 115) med en f ran skiktlaggningsorganet s 
(8; 108) vinkelhastighet (co 1# ' co 101 ) skild vinkelhastighet 
(co 2 ; co 102 ) , varigenom skiktlaggningsorganet (8; 108) in- 
griper med dartill tillforda komponenter och slungar dem 
i form av tunna skikt till mottagningsorganet (15; 115). 



SAMMANDRAG 

En anorcining for kontinuerlig blandning av Stminsto- 
ne tvS. komponenter, s&som vatskor och/eller pulver. An- 
ordningen innef attar ett forsta organ (8, 15) for samman- 
5 foring av komponenterna i skiktform och ett andra organ 
(6, 18) for utmatning av de sammanf orda komponenterna un- 
der samtidig deformering av en vid sammanf or ingen erhal- 
len skiktstruktur for Sstadkommande av en homogen kompo- 
nentblandning . Anordningen ar kannetecknad av att det i 

10 forsta organet (8, 15) innef attar ett skiktlaggningsorgan 

(8) och ett kring en geometrisk langdaxel (13) roterbart ; 
mottagningsorgan (15) med en mottagningsyta (22) , som ar 
vand mot och anordnad radiellt utvandigt om skiktlagg- J 
ningsorganet (8) . Skiktlaggningsorganet (8) ar inrattat e 

15 att vaxelvis forlagga komponenterna i form av tunna skikt 1 
pa mottagningsytan (22) for bildande av ett lager med | 
skiktstruktur och mottagningsorganet (15) ar under rota- ;i 
tion darav inrattat for uppbarande av namnda lager. Fore- * 
liggande uppf inning avser aven en me tod for kontinuerlig 

2 0 blandning av Stminstone tva komponenter. 
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